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10 DESCRIPTION 

1 . Title of the Invention 

Abrasive Sheet and Preparation Process Thereof 

2. Claims 

1 . An abrasive sheet comprising an abrasive film Into which a large 

1 5 number of recessed parts are nearly uniformly formed, placed on at least one 
surface of a sheet. 

2. The abrasive sheet according to claim 1 , wherein the sheet is a 
plastic sheet arid the abrasive film is that formed by dispersing abrasive 
particles in a resinous adhesive and applying it 

20 3. The abrasive sheet according to d aim 1 or claim 2, wherein the 

recessed parts are recessed grooves. 

4. A method for preparing an abrasive sheet comprising the steps of: 
applying a resinous adhesive in which abrasive particles are dispersed, on at 
least one surface of a sheet, setting it to form an abrasive film, and forming 
— 25 r cessed parts neariy uNfbrmly on-the abrasive.film. 
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5. The method for preparing an abrasive sheet according to claim 4. 
wherein the sheet is a plastic sheet. 

6. The method for preparing an abrasive sheet according to daim 4 or 
claim S, wherein the recessed parts are recessed grooves. 

s 7. The method for preparing an abrasive sheet according to claim 4, 5, 

or 6. wherein the recessed parts are formed by the process of scratching the 

abrasive film surface with a heated metal comb. 

8, The method for preparing an abrasive sheet according to claim 4, 5, 

or 6, wherein the recessed parts are formed by the process of heating dies with 
10 a concave-convex surface, and pressing iit against the abrasive film surface. 

3, Detailed Description of the Invention 

[Industrial Utilization Field] 

The present invention relates to an abrasive sheet suited for finish- 
polishing magnetic discs and other precision surfaces and the preparation 
15 process thereof. 

[Prior Art] 

Hitherto, for finish-polishing precision surfaces, a plane abrasive sheet 
with an abrasive surface formed on one surface, has been used. 
[Problem to be Solved by the Invention] 

However, the above-mentioned conventional plane abrasive sheet has 
defects in that abrasive residue generated by abrading adheres to the finished 
surface again and interferes with polishing, or abrasive particles that come off 
from the abrasive surface scratch the finished surface. 

In view of the above-mentioned conditions, it is an object of the present 
26 i P yen«™_tn providean abrasiv sheet and a pr paration p rocess thereof, in 


20 
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which abrasive residue or dropped abrasive particles do not adhere to the 
polished surface again. 
(Means for SoMng the Problem] 

The present invention has been made to achieve the above-mentioned 
obied, and the means comprises an abrasive sheet comprising an abrasive film 
into which a large number of recessed parts are nearly uniformly formed, placed 
on at least one surface of a sheet, and a method for preparing an abrasive 
sheet comprising the steps of applying a resinous adhesive in which abrasive 
particles are dispersed, on at least one surface of a sheet, setting it to form an 
abrasive film, and forming recessed parts nearly uniformly on the abrasive film. 
[Specific Constitution and Operation of the Invention] 

For the sheet used in the present invention, any sheets which are thin 
and strong can be used, but plastic sheets are particularly preferable, and for 
example, polyester resin sheets, etc. 16to100 p m thick are used. 

The abrasive film is formed by affixing abrasive particles to a sheet 
surface by an adhesive. The abrasive film may be that having abrasive 
particles affixed with glue, but suitably is that prepared by dispersing abrasive 
particles in a resinous adhesive and applying it 

Examples of the resinous adhesive include polyester with isocyanate- 
based or other hardener used, or vinyl chloride based or other resins dissolved 
in solvents with one or two or more kinds selected from toluene, xylene, ethyl 
acetate, methyl ethyl ketone, etc. mixed. To this resinous adhesive, particles 
of general abrasive material such as Carborundum, aluminum oxide, and boron 
nitride in grain sizes between 0.3 and 20 * m are dispersed to form a fluid 
abpwiv. «i. Try with the visco sity between 80 and 600 CP. and th slurry is 
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applied to the sheet surface to form a film 10 to 20 y. m thick, and the film is 
dried st low temperature, and a general plane abrasive sheet A with the 
abrasive film 2 in uniform thickness bonded and fixed on the sheet 1 as shown 
in FIG. 1 is thereby formed. Then, on the abrasive film 2 surface of the plane 
5 abrasive sheet A, recessed grooves 3 nearly uniformly distributed are formed as 
shown in FIG. 2 (a), (b) by post-processing, and an abrasive sheet B is obtained. 

FIG. 3 is a drawing showing one example of the post-processing method 
where an abrasive film is formed by a resinous adhesive, in which numeral 11 
designates a feed roll with the plane abrasive sheet A wrapped around with the 
10 • abrasive film outside. The plane abrasive sheet A delivered from the feed roll 
is posNprocessed to form into an abrasive sheet B and taken up around a 
rewinding roll 12, and post-processing is carried out as follows. 

That is, to a heating section 1 8 equipped with a built-in heater 13a, a 
metal comb 14 is mounted. . This comb 14 has the head end engaged with the 
15 abrasive film of the plane abrasive sheet Afed as described above in a 

specified size, and is moved in the width direction of the plane abrasive sheet A 
by a drive mechanism 15. The heater 13a Is connected to the control power 
supply section 1 6 that turns on and off the current to the heater 13a, and the 
control power supply section 16 operates in response to the signal from the 
20 thermometer 17 whose temperature detection end 17a Is mounted to the 

heating section 13, and holds the comb 14 to a specified temperature via the 
heating section 13. The temperature of the comb 14 varies in accord with the 
kind of resinous adhesive used for the abrasive sheet A, but is preferably 
between 1 50 and 350°C. To form the abrasive sheet B by the above 
_25 apparatus, Jist M Jfae cgmbj 4jsjreated to a specjfjed tggperature, the — 
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plane abrasive sheet A is located at the drive section of the head end of the 
comb 14 by rolls 11, 12, and recessed grooves 3 are formed on the abrasive 
film by driving the comb. Then, this section is taken up, and the comb 1 4 is 
driven again. In this way, the plane sheet A Is post-processed into the 

5 abrasive sheet B. 

FIG. 4 is a drawing showing the other post-processing method, wherein 
like reference characters designate like or corresponding parts in FIG. 3, and 
their description will be omitted. 

in the figure, numeral 21 designates dies for forming recessed grooves 3 
10 on the abrasive film. To the dies 21 . protruded ribs corresponding to recessed 
grooves 8 to be formed are equipped on the bottom surface, and a heater 22 for 
heating the dies 21 to a specified temperature is built In. The dies 21 are 
driven vertically by a drive mechanism 28. Downstream of the dies 21 , a cutter 
25 for punching out the part 24 on which recessed grooves 8 are formed is 
15 equipped, and is vertically driven by the cutter drive mechanism 26. In orderto 
form the abrasive sheet B using this apparatus, first of all, the dies 21 are 
heated to a specified temperature, and the dies 21 are driven to form recessed 
grooves 8 on the abrasive film of the plane abrasive sheet A Then, by rolls 1 1 , 
12, the part 24 on which the recessed grooves 8 are formed is moved to the 
20 specified position and the cutter 25 is driven to punch out the part 24 to form the 
abrasive sheet B of a specified profile. In the meantime, the dies 21 are driven 
to stamp out In this way, an abrasive sheet of a specified profile can be 

efficiently obtained. 

The abrasive sheet B formed by various kinds of post-processing is 
25 generally subject to the work strain, which is removed by h at-treating at 100 to 
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180°C for 5 to 10 hours, and is served as a product. 

The recessed grooves of the abra$ive sheet B shall not be limited to one- 
• way inclined shape and solar shape as shown In FIG. 3 and FIG. 4, but may be 
of a both-way inclined shape shown in FIG. 5, a grater shape in which the 
5 recessed groove B does not continue but forms a recessed part 27 as shown in 
FIG. 6, or centrifugal shape of FIG. 7, and various kinds of abrasive sheet B can 
be formed in accord with the arrangements of recessed groves or recessed 
parts. Furthermore, for the cross-sectional profile of the recessed groove 3, 
various forms can be freely obtained, for example, saw4>lade profile of FIG. 8, 
1 0 both«lirection type of FIG. 9, and wave form of FIG. 1 0. 

• Polishing a workplace by the use of the abrasive sheet B configured as 
described above related to the present invention, as shown in FIG. 11 , not only 
causes abrasive residue 32 of the workplece 31 or dropped abrasive particles 
33 to fall into the recessed groove 8 inside, since recessed grooves 8 are 
15 equipped to the abrasive film 2. and removes them from the polished surface, 
but also increases the polished surface pressure, improves the polishing 
efficiency, and prevents the recessed groove spaces from being subject to the 
continuous localized temperature rise. In particular, when the recessed 
grooves 8 are long and are open al the abrasive An and sections, respectively, 
20 the air flow is generated, abrasive residue, etc. are discharged, and the 
temperature rise prevention effects are further promoted. 

On the other hand, when a plane abrasive sheet is used, as shown in 
FIG. 12. abrasive residue 32 and dropped abrasive particles 38 enter the 
polished surface and the polishing effects are degraded. 
— 25 tEff ct of the Invention] 


As described above, the abrasive sheet related to the present Invention 
achieves extremely great effects, In that it removes the abrasive residue, etc. 
generated by polishing the workplace by allowing the abrasive residue to fall in 
the recessed grooves, and greatly improves the polishing efficiency because its 
polishing surface pressure is high and there is no localteed temperature rise, 
and furthermore, the preparation process thereof can produce an abrasive 
sheet with a desired profile and recessed grooves by a simple operation and 
can supply abrasive sheets that satisfy various objects at inexpensive prices. 
[Brief Description of the Drawings] 
FIG. 1 is a perspective view of a plane abrasive sheet; 
FIG. 2 (a), (b) are drawings showing one example of the abrasive sheet related 
to the present invention: 
FIG. 2 (a) Is a perspective view; 
FIG. 2 (b) la a view taken on line IH1 of FIG. 2 (a); 

FIG. 3 and FIG. 4 are illustrations of preparation process of the abrasive sheet 
related to the present invention; 

FIG. 3 is a view showing a method for scratching with a metal comb; 

FIG. 4 is a view showing the method for stamping with dies; 

FIG. 5 through FIG. 7 are plan views showing examples of recessed groove 

patterns; 

FIG. 8 through FIG. 10 are longitudinal cross-sectional views showing the 
recessed groove profile examples; 

FIG. 11 is a longitudinal cross-sectional view showing the polishing condition 
with the abrasive sheet related to the present invention; and 
FlGrT2isa [longitudinal cross-sectional view showing the polishingcondltiorL 
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using the plane abrasive sheet. 

[Description of reference numerals] 

I, .. Sheet 

5 2.., Abrasive film 

8.. Recessed groove 

II. ..Feed roll 
12„.Rewinding roll 
13...Heating section 

10 13a... Heater 
14_Comb 

15. -.Drive mechanism 

16. -Control power supply section 
21. ..Dies 

15 22... Heater 

23.. .Drive mechanism 

24... Part with a recessed groove is formed 

25,..Cutter 

26,..Cutter drive mechanism 
20 27.. .Recessed section 

A. . Plan abrasive sheet 

B. .. Abrasive sheet 


04/30/01 12:01 FAX 612 305 122*^ MUETING AND RAASCH 


$raaa ($2-28177(4) 


Flfir. i F^. s F/S.e 





04/30/01 11:57 FAX 612 305 122^F MUETING A ND RAASCH @]005 


©0*hi#5t/t(jp) ® ft n mm 'Am 
© $t m # f* & $& (A) JS62- 28177 

©Int. a/ MUMfe? f??mg&^ ®4»H 03^6^(1987) 2 ^6 8 

B 24 D 11/00 6902- 3C 

SI PS60-L69141 
©tii H P360C1985)7^31B 

©til P A * 9 azi — TJ % s 3lD^=WffiEU6ffl*S3TB5*iO* 

®ft S A #9!± JSS IE ft 


(a) > 5 x ^ ? ^ y - h -c & it . 

tor* A^^w^oaiififffs /jsattfl^wwf- 


as « a * -c 3 1 « u» -c M * -r & # tk x a a # *¥ s* * 
nasi, &g * . * . *aa^-f fL*tae*oflf#*' 


-449- 


04/30/01 11:37 FAX 612 305 12ZW MU ETING A ND RAASCH @006 


w # u * <tf # tr ta ^ ^ # o* flf # w s t « » t * 

Tit tti^ttA. 

tot, ^to^stt, '/-b**a<U-^o 


WBIIBBB2-28177(2) 
4fcW#Ktt» v- MB Cff 

C P ©fflttfittflf** ? V - fc U- Cftt^-HB 

**** ©#f#re * *s**ra«-sn--c^*a*'o^ 
~ h A©#*tt»©HJ:iciftjiii:i:cx^-c % #3 


U it h Afi. &JlOX*A0f# 

&jniXtf:iX^ X 9 c Ux^Oi t9A«, 

B* i ficffR«n, to pampas i 6 HMntitK l a 
-- © * ** -i:-f* *& U— no -flft rffl-i- 3-& rt-t-c an.-*— 


BtttA. 


—450— 


04/30/01 11:58 FAX 612 305 1221^ MUET I NG AND RAASCH BJ007 


age ad A u L *#fc&L-r jc i t W«F**'- 

cox 9 C L"E!Jf«Oi0#«l£ff#*'- * ^3C&5^X < 

ffl ni * & c x ^> -c 5? o *s # *■ r r/ ds m * * -r 

s tiff h frn-SO-C, rt gffttcSttfE 

-r a ^9f ^ - h as©iiflifcifcrtai5ic*ifc 4% 

—451 


»BWIB3-28177(3) 
fcw«a«3WonMte*Lttf- w*k. striae 

±ffl©X 9 tfftti *vfc#«8OTc * 
h B£ ffl^'ts&Wtf^fcfftf'f a S& ' 
Tn-fX^^, tfff§5«2 KH03W8 fa*t-?<t 

ox^tR5it-fi fl Gflt» 8tfS:ft< *7t*n 

^ic^-^-XStiv 0fJ*<rra:i, fiJ4^W«6#«t?- 

(Di * -r ^ n * ^ -r a at ^ -c * i « 

^mup-^, i si i5 

Iin^OTs l 8a t — ^> I 4 IJSU 

I 5 1 6 (fliJ^lttaiffiS. i I — 

* % n «ashW«. 

a*. iat«^^E£^ rL-c^^aia-, lis — iJ 


re*£A ^J^d: « i£ 


04/30/01 11:58 FAX 612 305 122^P MUE TING A ND RAASCH 


@ooa 


??BaBaKa-^8l7>'(4) 


mi m 



^50 



I6S 


■ 'J 





®81 



rzzzzzzzzzzzzd 
i 


f?9 H 


B 
—2 



—452— 


04/30/01 11:39 FAX 612 305 1221 


MUETING AND RAASCH 


@009 



9i 12m 


Wl»BtlK2-28J7V(B) 



— 4S.S- 


